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Abstract
Photoluminescence (PL) of the Sr2CeO4 phosphor, doped with Erbium with different concentrations (0.01, 0.1, 0.5 and 1 mol %)
is described in the present paper. The phosphors were synthesized using the standard solid state reaction technique using urea and
citric acid as fluxes. The prepared phosphors are characterized using X-ray diffraction (XRD), and SEM. PL emission of undoped
Sr2CeO4 phosphor and doped with various concentrations of  Er was studied. The observed PL emission is at 470 nm followed
by the primary Er emissions with good intensity at 527, 536, 550, 559 and 567nm. The present phosphor may be a  good
candidate for compact fluorescent lamps for green emission.
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1. Introduction
Much work has been reported on the use of lanthanides in the preparation of the phosphors, as they have displayed
very well optical properties which make them part of almost every display device. One of the interesting aspects is
that in spite of there being so much literature on phosphors, the increase in the luminous output of the rare earth
based devices; research is still being pursued extensively. A blue emitting phosphor, Sr2CeO4, has therefore been
synthesized by combinatorial material synthesis by Danielson et al. [1]. The surface area of the powders produced
from the sol–gel is very high as well as the cross contamination is low. The Sr2CeO4 prepared by this route shows
smaller  crystal  size  and also  uniform morphology with  better  luminescent  properties  compared to  the  product
obtained by solid state reaction technique [2-9]. 
 
2. Experimental
The samples were synthesized by standard solid state reaction (SSR) technique. To prepare Sr2CeO4 host phosphor,
the  starting  chemicals,  strontium  nitrate  and  cerium  nitrate  of  purity  of  99.9%  were  taken  in  appropriate
stiochiometry of 2:1. The metal nitrates and Urea and or citric acid was used as fluxes in an appropriate molar ratio
were weighed, mixed and grounded using agate mortar and pestle. The samples were heated at 1200oC for 3 hours
using muffle furnace with a heating rate of 4oC/min and the samples were allowed to cool in the furnace and taken
out when the muffle temperature is 100oC. . The same procedure was followed to prepare Er (0.01, 0.1, 0.2, 0.5 and
1 mol %)  doped Sr2CeO4 phosphor. The photoluminescence spectra were recorded using Spectrofluorophotometer
(JOBIN VYON, Fluoromax-3), XRD using Synchrotron Beam line at Indus-II and SEM using XL 30 CP Philips,
studies are done on the prepared samples.
 
3. Results and discussion
3.1 XRD Analysis
The crystalline structure of the powders was analyzed by
X-ray  powder  diffraction  (XRPD).  The  diffractometer
used  was  an  Angle  Dispersive  X-ray  Diffraction
(ADXRD) beam line No. 12 with  = 0.895 Å. Figure-1
shows the XRPD data for one of the samples studied in
this work Sr2CeO4: Er (0.5%). The crystalline phases were
identified  with  the  International  Centre  for  Diffraction
Data  (ICDD)  database  card  number  89-5546.  All  the
diffraction  peaks  were  well  indexed  and  confirms  the
Sr2CeO4: Er is in single phase. It clearly indicates that the
heat treatment and time of cooling were sufficient to form
the phosphor majority in single phase. The crystallite size
was determined using the Scherrer equation D = k / cos
, where k is the constant (0.94),  the wavelength of the
X-ray (0.895 Å),  the full-width at half maxima (FWHM) and  the Bragg angle of the XRD big peak. The average
crystallite size was calculated using Scherrer’s formula is ~7nm. 
3.2 SEM 
Figure- 2.A  shows the SEM image of , Sr2CeO4: Er urea as flux and  the image looks  like flower shape.  This may
be due to the   formation of   a fractal attributed to sort of self organization. Length of each petal is around 1μm  
originated from the central cluster with a diameter of around 350nm ends with 100nm.  Figure 2.B  shows the SEM
image, Sr2CeO4: Er citric acid  as flux and  the phosphor particles  looks  like the beats shape. This may be due to
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the   formation of   a fractal attributed to sort of self organization. Length of each beat is around 5m   with a dia of
around 800nm at centre and   ends with 100nm. SEM is interesting this type of formations may be due to the flux
used in the synthesis of the phosphor materials.
 
         Fig.2.A:  SEM image of Sr2CeO4: Er (0.5%)                Fig.2.B: SEM image of Sr2CeO4: Er (0.5%) 
                        [Urea as flux]                                                                     [Citric acid  as flux]
3.3 Photoluminescence Study 
Figure-3.A is the excitation spectrum of Er (0.5%) doped Sr2CeO4  phosphor monitored under 470nm. It is broad
excitation band from 240 to 425nm.  The intense broad band  is attributed to the charge – transfer (CT)  transition
between Ce4+– O2- as described by Danielson et al [1, 10-17]. 
Figure-3.B  shows the PL emission spectrum of undoped Sr2CeO4 (curve. a) and Er (0.01, 0.1,0.5 and 1%) doped
Sr2CeO4 (curve. B-E) phosphor under the excitation of 254nm. PL emission mainly concentrates around 470nm
followed by the primary Er emissions with good intensity bands centred at  527, 536, 549, 557 and 567nm. It is
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interesting to note the emission color is bluish green. The transitions are 2H11/2
4I15/1, 
2H11/2
4I15/2, 
4S3/2
4I15/2,
4S3/2
4I15/3 and 
4S3/2
4I15/4 respectively[10-19].
 Fig.4 is the PL emission of  Er (0.5%) doped Sr2CeO4 phosphor prepared using citric acid  excited  with 254nm. PL
emission mainly  concentrates  around 467nm followed by the  primary  Er  emissions  with  good intensity  bands
centred at 527, 536, 549, 557 and 565nm [18-21]. The main difference between fluxes is the intensity of  Er doped
Sr2CeO4 phosphor using citric acid is almost double and the erbium emission  peaks seen more predominant. 
Fig.6: CIE co-ordinates depicted on 1931 chart of Sr2CeO4: Er (0.5%) corresponding
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550nm wavelength under 254 Ex.
3. CIE Coordinates  The CIE co-ordinates were calculated by the Spectrophotometric method using the spectral
energy distribution of the Sr2CeO4 sample is shown in Fig.6. The colour co-ordinates of the Er (0.5%) doped
Sr2CeO4 sample is x = 0.305 and y = 0.685.
4. Conclusion:
The Sr2CeO4 and  Sr2CeO4: Er  have been successfully synthesized and the mechanism of the luminescence is
due to stabilization of erbium  in the trivalent state. The calculated  crystallite size  using shearers formula is
nearly 7 nm this confirms the formation of nano crystallite phosphor. PL emission spectrum of Er (0.5%) doped
Sr2CeO4 phosphor when excited with 254 nm emits good bluish green colour. The effect of citric acid as flux
increases the PL intensity of  the erbium emissions.  The present studied phosphor can be a good candidate in
compact fluorescent lamps (CFLs)   for decorative application lamps. 
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